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The geometry optimizations and vibrational frequencies for all the isomers of 
Manganese clusters MnN with N ranging from 3 to 6 were done using ADF 
(Amsterdam Density Functional) program packages on the PC Clusster. Our 
calculated vibrational frequencies are real for each structure, indicating that they 
represent real minima on the energy surface. 
From comparing the binding energies of the different structures, the structures 
with higher multiplicites may be more stable. Most geometry optimizatios results 
show that the structures might be different for different multiplicity. For Mn3 we 
find several low-lying structures with high magnetic moments. The moment/atom 
of Mn3 clusters are 2~5μB/atom. The ground state of Mn3 is linear configuration 
(D∞h) that is ferromagnetic with a magnetic moment of 13 μB. The moments of its 
atoms are larger than 4μB/atom and are all positive. The stabilitest structure of Mn4 
is a distorted tetrahedron (C3v) with a total moment of 10μB. The three dimensional 
structures of Mn4 (Td 、C3v) appear delocalized bond . The distorted tetrahedron 
(D2d) and Butterfly structure (C3v) appear clearly localized bonds that are strong and 
weak alternantely. The ground state of Mn5 again assumes the compact structure, 
triangular bipyramid(D3h) that carries a total moment 3μB. The equilibrium 
geometry of Mn6 is square bipyramid isomer (C4v) that is ferromagnetic with a 
moment of 16μB.  
Based on the results of calculation，we find that the Manganese clusters have 
many low-lying structures that they appear the compact structure and theirs 
energies are close each other, with complicated electronic structures. The structures 
might be different for different multiplicity. The spin polarization at each atom and 














structures.The ground state of Manganese clusters lie on the interatomic exchange 
coupling that they are correspond to different orientations and sizes of electron 
spins that they are distributed to each atom.  
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